ABSTRACT. This article examines the level and the dynamics of working (economically active) life expectancy in Russia, calculated using the Sullivan method. Our results show that the working life expectancy in Russia is shorter than in European and North American countries. This disadvantage is especially evident for the male population. However, Russian males and females also have the shortest periods of economic inactivity, which is predetermined by a short life expectancy. In the context of mass involvement of young adults in the process of obtaining higher education, the estimated retirement period is calculated to be short. A combination of short periods of working life and economic inactivity, along with a low gender-based diversification in terms of working life expectancy distinguishes Russia from other countries. It has been established that high mortality rate at working age determines a considerable part of losses in working life, primarily among the male population of Russia. The potential for growth of the working life expectancy in Russia is strongly related to further reduction of mortality, primarily within major working age groups. JEL Classification: J22, J21, J11, J26
Introduction
The age structure in Russia, as well as in other countries experiencing a demographic transition, has been drastically and irretrievably changing -the population is ageing too quickly. In the coming 20 years, the proportion of population aged 65 and over will increase from 13.9% in 2016 to 19.8% in 2035, and the share of population over working age is expected to go up from 24.6% to 29.7%. The overall demographic burden will increase as well -from 749 dependants (per 1000 adults at working age) to 838, therefore, the proportion of elderly people will also increase (Federal State Statistics Service, 2017) . In the 21st century, population ageing is a serious challenge for many countries. Major social institutions and systems (healthcare, education, social insurance, pension schemes, labour market etc.), having formed against the background of the previous age structure of population, will be essentially reformed with due regard to new demographic facts. A longer period in labour force is deemed to be one of the options to meet this challenge. For this reason, the majority of EU and OECD member states started increasing the statutory retirement age since the latter Denisenko, M., Varshavskaya, E. (2018) . The Length of Working Life in Russia: Trends and Differentials. Economics and Sociology, 11(2) , 275-288. doi:10.14254/2071-789X.2018/11-2/19 Mikhail Denisenko, Elena Varshavskaya half of the 1990s, particularly for their female population. Measures have also been put in place in order to limit the opportunities for early retirement and to stimulate later exit from the labour market; requirements to the retirement (insurance) qualifying period have been raised; and certain incentive programs for the elderly people have been developed.
The mainstreaming of issues fuelled by population ageing has heightened researchers' interest in working life expectancy involving such integral indicators as the figures associated with the type of prospective working life expectancy that reflect the characteristics of both economic and demographic processes. Calculations on working life expectancy were first proposed in the United States. During the 1940s-1980s, the US Bureau of Labor Statistics, a unit of the United States Department of Labor, was considered to be a trendsetter in this regard: the Bureau developed a standard method for working life table construction which was later used in other countries and international organisations (Durand, 1948; Fullerton, 1972; Garfinkle, 1963; Smith, 1982; Wolfbein, 1949) . Nowadays, studies on working life expectancy have been conducted for the United States (Dudel & Myrskylä, 2017; Hayward & Grady, 1990; Millimet et al., 2010 Millimet et al., , 2003 Skoog & Ciecka, 2010; Smith, 1986) , Finland (Leinonen et al., 2015; Nurminen, 2012; Nurminen et al., 2005) , Great Britain (Butt et al., 2008; Haberman & Bloom, 1990) , Netherlands (Liefbroer & Henkens, 1999) , Denmark (Hoem, 1977) , Canada (Denton et al., 2010) , Spain (Dudel et al., 2018) etc. Since 2014 the working life expectancy has been included into the official reports of the EU Member States as an indicator for analysis and monitoring under the Europe 2020 employment strategy. The Eurostat has been assessing this parameter since 2000 (for details see Eurostat, 2018) .
During the 1980s, the issues associated with the duration of working life were also reflected in the works of Soviet researchers (Kruminya, 1985; Milovidov, 1983; Pervushin, 1987) . Particularly noteworthy is the research by A. S. Milovidov (1983) . Applying data obtained from the population censuses of 1926, 1959 and 1970 , he attempted to show the dynamics of certain life cycle stages, including work and the relationships between them as a result of demographic, economic, and social transformations.
In this paper, we present estimates of the length of working life, or of working life expectancy, for Russia from 1992 to 2015. The year 1992 has been chosen here as the starting point due to the fact that it saw the commencement of Labour Force Surveys, and thus there are proper data associated with labour market status in the context of age and gender. It should be noted that in our research the term "working life" is identified with labour force participation, i.e., with the period of economic activity, and thus includes the periods of both employment and unemployment. Calculations on working life expectancy have been made for the persons who have reached the working age (15 and above), as well as for the elderly people of working age (50 and above). In the first case, we obtained data on the overall duration of the working period within the life cycle of an individual. The duration of working life at 50 reflects opportunities for the elderly people to participate in the labour market and is one of the indicators of the age of exit from the labour market. The length of economic inactivity calculated for this age basically corresponds to the expected duration of retirement. Given that both mortality rate and labour force participation rate show significant differences by gender, calculations in this paper are performed separately for males and females. To the best of our knowledge, these are the first working life expectancy calculations for Russia. We investigated how longevity gains are distributed between the years spent in work, unemployment and activity outside the labour force (economic inactivity). We also decomposed the working life expectancies into the contributions arising from differences in the age-specific mortality rates on the one hand and from labour force participation rates on the other. We conducted a comparative evaluation of the working life expectancy in Russia with similar parameters from other countries and analysed the impact of the mortality rate and economic activity on the countries. In addition, we carried out an assessment of potential parameters of the prospective working life expectancy upon the implementation of various forecasts regarding mortality and the rise of retirement age scenarios.
Data and method
There are two main approaches for the evaluation of working life expectancy: those based on prevalence (cross-sectional data) and those based on incidence (flow data). In labour market studies, the prevalence-based method draws on the percentages of people belonging to the labour force and employed people, i.e. labour market resource information, at a given time. By contrast, the incidence-based method uses the probability of transition from one labour market status to another, e.g. transitions into the labour force or transitions out of the labour force. It is carried out through multiple-decrement tables or multi-status tables of labour activity, while data acquisition involves longitudinal surveys or the availability of population registers.
In the case of measuring working life expectancy for a calendar period, each of these life table-based methods has an artificial starting point, i.e. a synthetic cohort, to which the prevalences or incidences of the year being studied are applied in each one-year age group. For instance, in calculating the expected period for belonging to the labour force, the prevalence-based method gives an expectancy figure which describes for each specific age x the expected average period of belonging to the labour force after attaining age x if the mortality and activity rates for the year being studied apply. Meanwhile, the incidence-based method describes the expected periods that the cohort will spend as part of the labour force and outside the labour force, assuming that the mortality and probability of transition in and out of the labour force for the year being studied apply (Hytti & Nio, 2004) .
The method of observed prevalence (also called the Sullivan method 1 ) was used in this article in order to evaluate the working life expectancy (Sullivan, 1971) . The Sullivan method combines standard period life tables and period information on labour market distributions by single years of age. The choice of this method is conditioned by the availability of data and their cross-sectional nature. It is important to note such advantages of the Sullivan method as clear interpretation, tolerance to random perturbations caused, among other things, by data quality, and independence from the age structure of the population. All this ensures comparability of calculations by country, as well as by certain social and demographic groups (Vogler-Ludwig, 2009 ). According to a comparative analysis, there are no significant variations between the working life expectancy evaluation data obtained through the Sullivan method and through multi-status tables (Schoen & Woodrow, 1980; Nurminen, 2012) . So this robust methodology is used quite often especially in the comparative analysis by countries and social groups (e.g., Leinonen et al., 2015; Loichinger & Weber, 2016; Vogler-Ludwig, 2009 ).
The research involved the use of the decomposition method suggested by S. Preston et al. in order to evaluate the impact of mortality and economic activity rates on the dynamics of the working life expectancy in Russia, as well as on the intercountry differences of this parameter (Preston et al., 2001) .
The essential 'ingredients' for calculating the working life expectancy are life tables and labour force participation rates. The data used in this study originate from two main sources: (a) the Russian Labour Force Survey and (b) the Human Mortality Database (HMD, 2017) . Labour force participation rates by age and gender are based on the Russian Labour Force Survey. This research is conducted by the Federal State Statistics Service using the international methodology with due regard to the standard definitions of labour force, employment and unemployment according to the International Labour Organization recommendations.
Working life expectancy dynamics in Russia (1992-2015)
The working life expectancy dynamics at age 15 in Russia may be divided into two periods (Graph 1). The first period includes its fall during the 1990s. During this period, the working life expectancy experienced double pressure -reduction in the overall life expectancy and a transformational economic crisis resulting in reduction in labour demand. As a consequence, during the period from 1992 to 2002, the working life expectancy in Russia at age 15-72 decreased by 4.3 years (from 35.2 to 30.9) for males, and by 2.6 years (from 33.9 to 31.3) for females 2 . The second period that began in 2003 is characterised by a gradual increase in the working life expectancy at age 15, being more significant for males than for females. By 2015, it had increased by 3 years (33.8) for males, and by just 0.8 (32.1) for females. Notably, the overall increase for females is related to the mid-2000s, while stagnation has been observed since 2007. Until recently, the expected duration of working life had not reached the level of the 1990s, while the increase, in fact, is still of a recovering nature. Graph 1. Working life expectancy (WLE) at age 15 and at age 50, men and women, 1992-2015, in years Source: authors' calculations.
Graph 2 presents our calculations for working life expectancy spent in different labour market statuses (employment, unemployment, and economic activity) by sex between 1992 and 2015. During the 1990s crisis, the duration of working life for both males and females decreased dramatically by about 7 years (or by 20%). The expected duration of unemployment was twice as long. Since the early 2000s, there has been an upward trend with regard to the employment expectancy and reduction of unemployment for males and females. The exception is provided by the critical 2009-2010 period, when the expected duration of employment decreased, while unemployment increased. As opposed to the above parameters, the dynamics of the duration of economic inactivity are associated with status of economic life to a lesser extent. We observe the growth of this parameter during the critical 1990s as well as starting from the mid-2000s, i.e. during a satisfactory period in economic terms. During the 1990s, the expected duration of economic inactivity increased for both genders. A more sophisticated analysis shows that this increase primarily depended on young adults and their high demand for professional education, as well as on the turning of a certain proportion of the population towards household production, which was disregarded in making an assessment of the economic activity. These processes came against the background of an overall life expectancy reduction. By contrast with the 1990s, the growth of the duration of economic inactivity during the latest decade (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) comes against the background of derating of people's non-participation in the labour force and is caused by an increase in overall life expectancy. Graph 2. Total life expectancy at age 15 (above the bars), divided into years spent in different labour market statuses (beside the bars) by sex in selected calendar years (men -right scale, women -left scale) Source: authors' calculations.
The working life expectancy dynamics at age 50 mostly repeated the dynamics at age 15: a decrease during the early 1990s, stagnation in the latter half of the 1990s, and a slow growth during the 2000-2010s. These processes occurred at the same pace for elderly males and females (Graph 1) 3 . The calculations performed show that the indicative age of exit from the labour market in the late 1990s was 58-59 years for Russian males, and 56 years for females. By the mid-2010s, this parameter increased up to 60 years in respect of males and Russia is characterised by a low gender difference in terms of the working life expectancy. The working life expectancy at age 15 is less than one-and-a-half years longer among men than among women. Moreover, there was a unique case from 2002-2007: the working life expectancy of Russian females aged 15 exceeded the working life expectancy of males by 0.3-0.9 years, despite the higher economic activity of the latter. This phenomenon stems from the fact that the mortality rate at working age increased more noticeably for males as compared to females, while on the other hand the economic activity level decreased more noticeably for males as compared to females. At age 50, the gender gap was over two years in the 1990s, then during 2000-2015 it shortened by almost half to 1.1-1.3 years. In contrast, the gender difference in the duration of economically inactive life is significant, which is the result of a substantial difference in the working life expectancy of males and females. Russian females spent much more time out of the labour market than males: the disparity between the expected duration of economically inactive life at age 15 is about 13 years, and at age 50 is about 9 years, and it remains practically the same during the investigated period.
The working life expectancy dynamics are determined by the change of mortality rates and labour force participation. Table 1 shows the impact of the mortality and economic activity rate on the working life expectancy dynamics in Russia. The decrease between 1992 and 2002 was mainly attributable to the decrease in the labour force participation rate. This factor explains 80% of the decreases in the working life expectancy for females and 63% for males. By contrast, the increase in the working life expectancy from 2002-2015 derived mainly from a reduction of mortality. This factor determines almost 85% of growth in working life expectancy for males and 75% for females. Russia's differential characteristic is the dependence of growth in working life expectancy on the reduction of mortality. In other countries, this factor is primarily determined by increase in economic activity, in particular among females (Leinonen et al., 2015; Loichinger & Weber, 2016) . The insignificant impact of mortality on working life expectancy in the majority of European and North American countries is determined by its low rate, particularly at working ages, which had already been achieved by the 1970s. With all the positive trends of the latest 10-12 years, the mortality rate is still significantly high in Russia. 
Russia versus other countries (international comparison)
The working life expectancy of Russian men at age 15 in 2015 was the shortest among the investigated countries, i.e. 33.8 years ( Table 2) . It is a quarter (or 11.4 years) less than in Japan, which is the leader. Russian men were expected to spend two-thirds (65.4%) of their total life expectancy in the labour market. Only the Japanese spent more time in the labour force (68.4%). Stated otherwise, men in other investigated countries work longer than Russians in terms of the expected absolute number of years but less in relative size, i.e. as the share of the total life expectancy spent in the labour market. The expected duration of economic inactivity of Russian men at the age of 15 was also the shortest (17.9 years). It is 12.4 years less than Italians who have the longest duration of economic inactivity (30.3 years). Russia's last place with reference to these two factors is determined by a relatively short total life expectancy. Source: authors' calculations.
The expected duration of the working life of Russian women stood at 32.1 years in 2015 (Table 3 ). This is 6.3 years more than Italian women who have the shortest working life expectancy (25.8 years), and 7.9 years less than Swedish women who have the longest working life expectancy (40.0 years). Russian women have one of the shortest durations of economic inactivity (30.4) trailing only (about 1 year) Latvian, Lithuanian, and Swedish women. As for men, the place of Russia among other countries is determined by the lag in the total life expectancy. In the early 1990s, the working life expectancy of Russian women was one of the highest (about 34 years). In 1992, Russia was ranked next to Norway (34.6 years) and was second only to Sweden (38.7 years). Unlike females, in the early 1990s the Russian men were behind the developed countries in the working life expectancy to a significant degree (for 4-5 years), except for the countries of Central and Eastern Europe, and France. Over the two decades, the lag in the working life expectancy of Russian men has increased, while Russian women have ceased to be leaders in this indicator, skipping ahead of the residents of 15 countries. Source: authors' calculations.
The working life expectancy of Russian men at age 50 is relatively short -9.9 years. With respect to the expected absolute number of years in the labour market, Russia is approaching the lower limits of average. This is roughly the same as the figure for men in Poland, Hungary and France. Russian men who have reached age 50 still spend 12.7 years outside the labour market. The expected duration of economic inactivity is one of the shortest as well. The same values are observed among males in Lithuania and Latvia where the retirement age is being raised. As for Russian females, their position is roughly the same. The working life expectancy of Russian women at age 50 is close to the lower limits of the average (8.7 years). At the same time (together with the female residents of the Baltic countries), they have the shortest duration of economic inactivity (21.3 years). In many countries, a short working life expectancy is combined with a long duration of economic inactivity, as for both males and females of Italy, Spain, France and Poland. Russia's position is unique in several ways. In our country, as well as in some of the post-socialist countries (for example, in Hungary), short periods of working life and economic inactivity have been observed. This is due to a short overall life expectancy.
Our results suggest that in international comparison, the working life expectancy of Russian men is very short, while with respect to Russian women, it is close to the lower limits of the average values. At the same time, Russian males and females have the shortest duration of economic inactivity, which is determined by a short life expectancy. A combination of the short working life and economic inactivity along with low gender differences in the working life expectancy and a significant gap in the duration of economic inactivity distinguishes Russia from other countries.
In Table 4 , the differences in working life expectancy among Russia and some other countries (Japan, the USA, Sweden) are decomposed into the contributions arising from differences in the mortality rates on the one hand and the labour force participation rates on the other. The high mortality rate at the working age determines a significant part of losses in working life, first of the entire male population of Russia. The contribution of this factor explains 68% of the lag of the Russian male working life expectancy from the American, 57% from the Swedish, and 52% from the Japanese counterparts. Source: authors' calculations.
Rise of retirement age and working life expectancy
The raising of the retirement age has led to heated discussions within the Russian academic and expert community. Economists (Kudrin, Gurvich, 2012) and experts from international organisations (World Bank, 2015; OECD, 2013) consider the raising of the retirement age to be the way to solve problems of sustainability of the financial and social protection systems and address the decline of population at the working age. According to demographers, there is no reasonable basis for the rise of the retirement age in Russia (Vishnevsky et al., 2012) . The major cause is a short life expectancy by today's standards and the poor state of health of the Russian population. However, beyond our vision is the following question: how will a possible raising of the retirement age affect the life cycle of Russian citizens, and the expected duration of working life and economic inactivity? Calculations of the working and economic inactive life expectancy were made on three variants of life expectancy projection carried out by the Institute of Demography of the National Research University Higher School of Economics in 2016, and three scenarios of the raising of the retirement age by the Economic Expert Group (Ivanova et al., 2017) .
According to the low variant, by 2030, male life expectancy at birth will increase up to 67.4 years and for females, up to 77.7; the medium variant shows 70.4 and 76.4 years, respectively; the high -73.5 years for males, and 81.1 years for females 5 . The high variant refers to a relatively rapid growth of life expectancy similar to the growth in the Eastern European countries after the crisis of the 1990s. The raising of the retirement age scenarios is stipulated as follows: the first (baseline) scenario -annual increase by six months until 65 for men and women; the second (hard) -annual increase by one year until 65 for men and women; the third (soft) -annual increase by six months until 63 for men, and 62 for women. However, it is expected that the labour force participation rate increases in older age groups (55-64 years for females, and 60-64 for males), while for the other age groups it remains unchanged. Table 5 presents calculations for the expected duration of working life and economic inactivity at age 15 and at age 50 by variants of projection. Without reducing the mortality rate, the increase in the working life expectancy on the low variant of the life expectancy projection is achieved as a result of the redistribution of life time due to its inactive part. In this case, the growth in the duration of working life for men is small: 1.0-1.3 years at age 15 and about 1 year at age 50. The increase in women's duration of working life is higher: 2.3-2.5 years at age 15 and about 2 years at age 50. In general, Russia's position among other developed countries does not change. However, the expected duration of economic inactivity is being reduced for both males and females. The raising of the retirement age with a relatively rapid decrease of mortality rate (the high variant of life expectancy projection) has a significant effect on the increase in working life expectancy: for men at age 15 -about 3.5 years, for women -about three years. The duration of the economic inactivity period will increase as well. Source: authors' calculations.
Conclusion
Working life expectancy measures the number of years for which a person at a given age is expected to be active in the labour market, and reflects both the demographic (mortality rate) and economic (labour force participation) characteristics of the labour force. The indicator allows an estimation of the age specifics of lifetime distribution, the degree of usage of the working period, labour potential losses as a result of the joint influence of the economic and demographic factors, and the influence of these factors on the size and dynamics of the expected duration of active economic life. Another equally important aspect of interpretation arises from the comparison of the working life expectancy and the overall life expectancy. In this case, the focus of the analysis turns from the length of working life to the entire life cycle and the relationship between different phases (especially those such as employment and economic inactivity). This makes it possible to rate the working period in a person's life cycle and to specify the duration of economic inactivity which is associated with significant functions such as education and training, parenting, care for family members, health care, and recreation.
Our results indicate that in an international comparison with the countries of Europe and North America, Russian working life expectancy levels are relatively short. The lag is particularly high for the male population. Despite the growth of the working life expectancy in the last decade, the backlog is not declining. In economic terms, a shorter working life period means a smaller number of manufactured products, a lower amount of aggregate individual income, and a shorter period of payment of insurance contributions to pension funds. On the other hand, the Russian population is defined by a short length of economic inactivity. In the context of delayed entry into the labour market (because of the increased involvement of youth in the process of higher education), the duration of economic inactivity of Russian citizens is primarily limited from the above; speaking otherwise, the short period is the period after exit from the labour market, i.e. the expected retirement period.
When we looked at trends, we found that the working life expectancy of Russians decreased significantly during the 1990s. The decrease in working life expectancy was mainly driven by the decrease in labour force participation rates. Since the early 2000s, the length of working life began to increase. However, this growth has a recovering nature. Unlike the decrease in the working life expectancy, the increase of this parameter is primarily determined by a reduction of mortality. Despite the positive trends of the last 10-12 years, Russia is still defined by high mortality rates at working age, particularly as regards the male population. Our estimates indicate that the high mortality determines a significant part of losses in the working life expectancy and Russia's lag as compared to other countries. Thereby, the potential for growth of the working life expectancy in Russia is primarily related to a reduction of mortality.
Given our findings, the raising of the retirement age should be conformed to the growth of the life expectancy and to design effective policies that encourage a productive prolongation of working life, without an accompanying compromise in well-being. We contend that the annual rates of the rise of the retirement age should be such that the already short (according to the international comparison) duration of economic inactivity is not adjusted down due to the increase in the working life expectancy, which primarily refers to the population at age 50 and above. Decreases in the inactivity period in the context of high mortality rates in Russia may lead to a negative socio-economic effect associated with a reduction in the opportunities for healthcare, performance of family responsibilities, training, and other important functions. This will ultimately be indicative of an increased economic burden placed on a population that does not have a high health and demographic potential.
When interpreting our findings, certain restrictions should be taken into account. We can only show results for synthetic cohorts because we are using cross-sectional data. This means that our results are not directly translated to the experiences of real birth cohorts. They should be used very carefully for any future expectation. Still, our results provide useful information on the developments of economic activity in Russia, on detecting trends and labour force potential. Furthermore, our calculations of working life expectancy were performed by gender, but several other variables important for the labour market outcomes were not accounted for, such as education. Unfortunately, education specific data on life expectancy for Russia is currently only very limitedly available. We calculated the duration of economic inactivity as a whole period, but it includes different states such as education and training, disability retirement and other early retirement, statutory retirement (old-age pension), other (being outside the labour force for other reasons). Having separate estimates instead would be more informative, but this would require more detailed data. These are potentially interesting topics for further study.
